Subzonal insemination of a single mouse spermatozoon with a personal computer-controlled micromanipulation system.
A personal computer-controlled micromanipulation system was developed for automatic injection of spermatozoa into the perivitelline space of mouse ova. A pair of three-dimensional hydraulic micromanipulators driven by pulse motors was used for this automatic system. The pulse signals that regulate the motors are initiated by the computer program, and these signals cause the micromanipulator to move the microtool precisely. The computer program was designed to perform the most effective movements of the sperm injection needle used during manual micromanipulation. Prior to the manipulation, the computer locates the tip of the injection needle and the end of the egg-holding pipette in the microscope field using image processing. The trajectory of the injection needle is determined according to these initial positions. Using this robotic system, subzonal insemination with a single mouse spermatozoon was attempted in a total of 143 ova. The sperm insertion was successfully completed in all cases without damaging any of the ova. Spermatozoa treated with ionophore A23187 and those without the treatment were used. The fertilization rate (68.8%) of the ova inseminated with treated sperm was significantly higher than that (37.5%) obtained with the nontreated sperm (P less than 0.05). These findings suggest the feasibility and potential for further applications of a robotic microinsemination system and, in addition, that a higher fertility rate in the subzonal insemination of mouse ova can be achieved with the ionophore treatment of spermatozoa.